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HYDROGEN-FUTURE FUEL - A BIBLIOGRAPHY
(WITH EMPHASIS ON CRYOGENIC TECHNOLOGY)

N. A. Olien and S. A. Schiffmacher

This NBS Technical Note is a compilation of
references dealing directly and indirectly with the
possible future use of hydrogen as a fuel. The references
were selected using an automated information system
operated by the Cryogenic Data Center. This bibliography
of references emphasizes the use of cryogenic technology
. . in the hydrogen field. Articles are indexed under 40
subject headings and an author index is included. Over
1600 references are included in this bibliography.

Key words: Cryogenic technology; data; energy; fuel;

hydrogen; hydrogen properties; LNG/SNG; production;

safety; storage

INTRODUCTION

The Cryogenic Data Center was established in 1958 to assist

: , |
the staff of the Cryogenics Division, other organizations within the
National Bureau of Standards, other gofrern‘ment agencies and private
industry, in keeping up with the flood of information in this multi-

\ ' . .
(1.2) The field of cryogenics is, after all, defined

disciplinary field.
by a temperature range rather than by subject or discipline. As time
has gone on it has been necessary to reassess, on several occasions,

the breadth of information being entered into the Cryogenic Data

Center's Information System. This has been necessary because

cryogenics is a growing field and with a relatively constant staff it has




not been possible to keep up with the corresponding growth in the
literature. Decisions.regarding which areas can be covered to less
depth and those requiring expansion of our efforts have always been
made in concert with the staff of the NBS-Cryogenics Division and
other technical people in the cryogenics industry. The last major
redirection took place in early 1973. The result was a net change of
about 25 percent in our coverage of the current literature in order to
adequ'.atel} cover the field encompassed by the present bibliography.
We also began publishing a quarterly titled Hydrogen-Future Fuel
which is issued each August, November, February and May/. (3) The
quarterly and this publication utilize the Data Centet's Information
Sy stem as the source of the references contained in.each.  These
“efforts within the Cryogenié Data Center were done .in concert with a
much larger effor-t,in othe’f sections .of the:NBS-Cryogenics Division.
: \
These ef_for“ts were cq.ncetjnéd with -productio,n? storage, applications,
mvaterials compatibility, metrolpgy, transmission and .,other systems
: invélving cryogenic hyd;ogen. Th‘ey results of these efforts will be
summarized in .a National Bureau of Standards Special Publication to
be published in 1975.
.One.other effort of the Cryogenics Division bearing on the

subject of cryogenic hydrogen should be mentioned at this point. Since

late 1972 the Cryogenic Data Center has been locating, cataloging,
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and abstracting all available documents dealing directly and indirectly
with hydrogen safety. This work has been sponsored by the National
Aeronautics and Space Administration's Aerospace Safety Research and
Data Institute (ASRDI) at the Lewis Research Center, Cleveland, Ohio.
The aim has been to supply input information for a large on-line infor-
mation bank which will serve as a national resource with regard to
aerospace safety., We have also been egxgaged in preparing, during the
past year, a hydrogen properties handbook," which will bring together
in one publica;‘.ion all available data on hydrogen properties as well as
giving recommended values. This document is in editorial review and
will be published as a NASA Special Publication similar to one we
prepafed on oxygen a fev? years ago. (#)

We have f;ried to make the present publication as complete as
possible, but we would appreciate additional»references from‘any of our
readers who may see an omission. As the title states-v, this publication
emphaéizes cryogenic hydrogen and as such is meant t‘o_ corn’pllvethen’t
rather than duplicate the bibliography edited by Cox. (3)

We plan tc keep this bibliography current by means of future

issues of Hydrogen-Future Fuel, the quarterly mentioned above.

Comments or additions should be sent to the attention of the first

aathor at: Cryogeunic Data Center
Institute for Basic Standards
National Bureau of Standards

Boulder, Colorado 80302




The bibliography lists the references under 40 subject headings.

A given reference can be listed under more than one heading. The

subject headings correspond with those used in the previously
mentioned quarterly and will correspond to those of future issues of

the same publication. A complete author index is also included.
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LIGHT-SCATTERING EXPERIMENTS AND
GENERALIZED TRANSPORT COEFFICIENTS.
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WILKE,H.
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= THE HOT-WIRE METHOD. REV. ROUM, CHIM, ZIMINA,NoKH.
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COMPRESSION OF SOLID HYDROGEN. JETP
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A SOLID BY MEANS OF A STRONG-~CURRENT
ELECTRON BEAM. JETP LETT. (USSR) VOL 13,
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1972)

BROVMAN,E«Ge. KAGANsYU. KHOLAS,A.
PUSHKAREVy VeV,
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PHYS. REV. LETT. vOL 31, NO. 13, 816-8
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DESORPTION BY KEV PROTONS OF HYDROGEN NO. 10, 4720-33 (MAY 1973)
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FLEURYyPoAse MCTAGUE,J.P. CRYOGENIC ENGINEERING CONF., COLORADO oo
SHORT-WAVELENGTH COLLECTIVE EXCITATIONS UNIV., BOULDER, AUG 9-11, 1972. PLENUM '
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ONE-DIMENSIONAL METALLIC HYDROGEN. PHYS,
REV. LETT, vOL 32, NO. 17, 933-6 (APR
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11, 1132-4 (NOV 1973)

KRAUSE,He SACHSENMAIERsP. SALZMANN,H«
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PLASMA PRODUCTION BY LASER. INSTITUT
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LIBRON-LIBRON INTERACTION IN THE SOLID
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METZ,W.D.
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THE LABORATORY. SCIENCE vOL 180, NO.
L4084,y 398-9 (APR 1973)

MEYER, L.
PHASE TRANSITIONS IN. VAN DER WAALS
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- FUNDAMENTAL AND FIRST OVERTONE BANDS IN
THE. RAMAN SPECTRA OF SOLID HYOROGEN AND
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RODERyH M.
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CRYOGENICS VvOL 13, ND. 7, 439-40 (JUL
1973)

RODERsHeMe CHILDS,G.Ee. MCCARTY,R.D.
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RUOFFsAel o
PENULTIMATE STATIC PRESSURE CONTAINMENT
CONSIDERATIONS ANO POSSIBLE APPLICATIONS
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COLORADO UNIV., BOULDER, AUG 9-11, 1972.
PLENUM PRESS, NEW YORKy PAPER-K-2, 435-40
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SPAINyToL. ISHIZAKI,Ke. MARCHELLO,J.M.
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TANIMOTO, M.
CRYOGENIC EXPERIMENTAL DEVICE FOR
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TECH.y ATLANTA, PAPER-R-S5, 11PP (AUG AND PUBLICATIONS. NATIONAL AERONAUTICS
b 1673 AND SPACE AOMINISTRATION, CLEVELAND,
] . OHIC. LEWIS RESEARCH CENTER, SPEC. PUBL.
o MURPFY, Do W, 3076, 172PP (1972)
! EN EXPERIMENTAL INVESTIGATION OF
; GEYSERING IN VERTICAL TUBES. ADVANCES IN SCHMIDT,A.F.
; CRYOGENIC ENG. VOL 10, 353-9, PROC. ASRDI OXYGEN TECHNOLOGY SURVEY. VOLUME
; CRYOGENIC ENG. CONFey PHILADELPHIA, PA. IIT. HEAT TRANSFER AND FLUID DYNAMICS -

ABSTRACTS OF SELECTED TECHNICAL REPORTS
AND PUBLICATIONS., NATIONAL AERONAUTICS
AND SPACE AOMINISTRATION, CLEVELAND,

(4UG 18-21, 1964)

¥
i
i HOVEK,J oK.
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THE CRYOGENIC ENGINEERING CONFERENCE, LOS BOILING HEAT TRANSFER FOR CRYOGENICS.
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(JuL 1971) COey INC.y WESTPORT, CONN.,, PP-107-12
(1973}
RGGERSyJe Do / )
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! THE: CRYOGENIC ENGINEERING CONFERENCE, LOS et E
i SALZMAN,J.As "MASICAsWeJs LACOVIC,ReFs ANGELES, CALIF., JUN 16-18, 1969) K.D. Lo ;
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PAPER L=-4y 467<75 (1970)

DARLINGyA S,
IMPROVEMENTS IN OR RELATING TO THE
SEPARATION OF HYDROGEN FROM GASEQUS
MIXTURES CONTAINING HYDROGEN. BRITISH
PATENT NO. 1,292,025 (OCT 1972)

40

42--~SEPARATION, SORPTION, PURIFICATION
(CONT.)

DAWBARNyRs COBLEsJ.A.
ABILITY OF FREON C-318 TO TRAP HYOROGEN
ON A 77 K CRYOSURFACE. ARNOLD
ENGINEERING DEVELOPMENT CENTER, ARNOLD
AIR FORCE STATION, TENN., REPT., 25PP
(1971}

DE BENI,G. MARCHETTI,.C.
MARK-1, A CHEMICAL PROCESS TO DECOMPOSE
WATER USING NUCLEAR HEAT. AMERICAN
CHEMICAL SOCIETY MEETING, BOSTON, MASS.,
APR 9-11, 1972. EUROPEAN ATOMIC ENERGY
COMMUNITY, ISPRA, ITALY, REPT. NOC.
EUR/C-15/722/72, 32 PP (1972)

DESIGN STUDY OF HYDROGEN PRODUCTION BY
ELECTROLYSISs VOLUME I. ALLIS-CHALMERS
MFGe CO.y MILWAUKEE, WIS., REPT. NO.
ACSDS-0106643, vOL I, TID-23439, VOL I,
CONTRACT NO. W-7405-ENG-26, S4PP (OCT
1966)

DESIGN STUDY OF HYDROGEN PRODUCTION BY
ELECTROLYSISe VOLUME II.  ALLIS-CHALMERS
MFG. CO+y MILWAUKEE, WIS, REPT. NO.
ACSDS-0106643, vOL IT, TID-23439 vOL II,
CONTRACT NO. W-7405-ENG-26, 171PP (OCT
1966)

DIRECT HYDROGEN PRODUCTION, PROC. ROUND
TABLE DISCUSSION. EUROPEAN ATOMIC ENERGY
COMMUNITY, ISPRA, ITALY, REPT. NO.
EUR/C-ISIiOGZli/GQ, 101 PP (DEC 1969)

DIXON;A Gs HOUSTON,A«Ce JOHNSON, J.Ke
AN AUTOMATIC GENERATOR FOR THE PRODUCTION
OF PURE HYDROGEN. FROM METHANOL.
INTERSOCIETY ENERGY CONVERSION
ENGINEERING CONF., PROC. 7TH, SAN DIEGO, .
CALIF.) SEP 25-29, 1972. AMERICAN
CHEMICAL SOCIETY, WASHINGTON, Ds Ce»
1084=-90 (1972)

DURMsMe 'STARKEKe
DESORPTION: SPECTROMETRY OF GASES WITH
MOLECULAR SIEVESs II. RESULTS WITH THE
SYNTHETIC MOLECULAR SIEVE 13 X. VAK.
TECH. VOL 20, NO. 7, 206-10 (1971)

“ERENTSSeKe MCCRACKEN, GeMe

DESORPTION -OF SOLID HYDROGEN BY ENERGEVIC
PROTONSy DEUTERONS,' AND ELECTRONS. J. .
APPL. PHYS. VOL &4, NO. 7, 3139=-45"(JUL
1973) )

ESCHERyHed .+ Ce
FUTURE AVAILABILITY OF LIQUID HYDROGEN.
ASTRONAUT. AERONAUT. VOL 12, NO. 5, 55-9
(MAY 1974)

ESCHERyHeJeDs HANSONyJ.A.
OCEAN BASED SOLAR-TO-HYDROGEN ENERGY
CONVERSION MACRO SYSTEM. ESCHER
TECHNOLOGY ASSOCIATES, ST. JOHNS, MICH.,
REPT., 26PP (NOV 1973)




12--~SEPARATION, SORPTION, PURIFICATION
(CONT.)

EVANS,M.J.B.
SURFACE AREA EFFECTS ON THE SORPTION OF
HYDROGEN BY PALLADIUM. CAN. J. CHEMe VOL
523 NO. 7y 1200-5 (APR 1974)

FEDOROVA,M.F.
LOW-TEMPERATURE REGENERATION OF
ADSORBENTS DIRECTLY IN THE APPARATUS,.
ZH. FI1Z. KHIM. VOL 44, NO. 6, 1485-7
(1970)

FLEMINGyD.K.
PURIFICATION PROGESSES IN SNG
MANUFACTURE. SUBSTITUTE NATURAL GAS FROM
HYDROCARBON LIQUIDS, PROC. SNG SYMP, I,
ILLINOCIS INST. OF TECHey» CHICAGO, MAR
12-16, 1973. INSTITUTE OF GAS TECHNOLOGY,
CHICAGO, 331-54 (1973)

FOERGH.
HYDROGEN PURIFICATION AT LOH
TEMPERATURES. CHEM. PROCESS ENG. VOL 52,
NO. 2y 57-63 AND 68 (FEB 1971)

FOERGyW. FABIAN,R.
PROOUCTION OF HIGH-PURITY CARBON MONOXIODE
AND HYDROGEN FROM NATURAL GAS AS AN
INTERMEDIATE PRODUCT FOR THE POLYURETHANE
INDUSTRY.: LINDE REP. SCI. TECHNOL. NO.
18, 3=-6 (1973)- TRANSL. OF LINDE BER.
TECH.: WISS. NOo. 33, 3-5 (MAY 1973)

FOLMAN,Me KOZIROVSKIsY.e
INDUCED INFRARED ADSORPTION IN H(2),
D(2)y AND HO ADSORBED ON HIGH SURFACE
AERA NACL ‘AND CAL. J. COLLOID
INTERFACE SCI. VOL 38, NO. 1, 51-7 (JAN
1972)

GEORGE+Ce GEORGE,LC,
NON-FOSSIL FUEL PROCESS FOR PRODUCTION OF
HYDROGEN. AND OXYGEN. Ue Se. PATENT NO.
34802,993 (APR 1974)

GOLTSOVyV.A.  GELDyPiVe KAGANyG.E.
ET AL
ALLOY ON THE BASIS OF PALLADIUM FOR THE
MANUFACTURE OF FILTERING ELEMENTS USED IN
PREPARATION OF HYDROGEN OF SUPER-HIGH
PURITYs Ue. So PATENT NO. 348044616 (APR
1974)

GOMER,yR.
SOME SPECIALIZED CRYCGENIC TECHNIQUES IN
ADSORPTION STUDIES. VACUUM vOL 22, NO.
11, .521-4 (NOV 1972)

GOTOsR.
INDUSTRIAL USES OF HYPERPURE HYDROGEN,
RARE GASES AND INERT GASES. CHEM., ECON,
ENGs REVe (JAPAN) VOL S, NO. 10, 42-6
(OCT 1973)

HALL 9PeGe  HOPEsCede
ADSORPTION OF NONPOLAR GASES ON IRON AND
‘TITANIUM. J. CHEM. SOC. A NO. 12, 2003-8
(1970)

41

12~--=SEPARATION, SORPTION, PURIFICATION
(CONT.)

HAMMOND,JoCo. JAMERSON,C.D. KIEFER,M.E,
APPARATUS FOR GENERATING, PURIFYING AND
DELIVERING HYDROGEN FOR ANALYZERS AND THE
LIKEs U. S. PATENT NO. 34761,382 (SEP
1973)

HANNEMAN,R.E. WENTORF yReHe y JRa
THERMAL SYSTEMS FOR HYOROGEN GENERATION.
AMERICAN CHEMICAL SOCIETY, WASHINGTON,
D. Coy 16ETH NATIONAL MEETING, CHICAGO,
ILLey AUG 26-31, 1973, PROC., VOL 18, NO.
3, 41 (1973) ‘

HOBSONyJeP.
SURFACE PHENOMENA AT LOW PRESSURES AND
TEMPERATURES. AICHE SYMP. SER. 68, NO.
125, 16-23 (1972)

HOFFMANsM.L .
SEPARATION OF HYDROGEN AND HYDROCARBON
MIXTURES BY PLURAL STAGE DISTILLATION
WITH HEAT EXCHANGE. U. S. PATENT NO.
34625,016 (DEC 1971)

HOFFMAN,M.L .
SEPARATION OF COMPONENTS OF HYDROGEN AND
HYDROCARBON MIXTURES BY PLURAL
DISTILLATION WITH HEAT EXCHANGE. U. S,
PATENT NO. 3,625,017 (DEC 1971)

HORGAN,A.M, KINGyD.A. }
KINETICS OF ADSORPTION AND DISPLACEMENT
IN THE INTERACTION OF HYDROGEN AND CARBON
MONOXIOE WITH CLEAN NICKEL SURFACES.,
ADSORPTION DESORPTION PHENOMENA, PROC,
2ND INTERNATIONAL CONFey 1971, F. RICCA
€D. ACADEMIC, LONDON, ENGLAND., 329-%3
(1972) '

HYDROGEN PRODUCTION FROM WATER USING
NUCLEAR HEAT, EUROPEAN ATOMIC ENERGY
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166TH NATIONAL MEETING, CHICAGO, ILLus

* AUG. 26=31, 1373, PROC.s VOL 18, NO. 3,
24-40(1973) :

RYEsReRs. BARFORDyBoeDe'  CARTIER,P.G,
CHEMISORPTION OF H(2) ON W(211).' J.
CHEMa. PHYS. VOL 59y NO. &y 1693-700 (AUG
1973). 7 : :

SCHOLZ|HOHQ L
LOW-TEMPERATURE PROCESSES FOR HYDROGEN
RECOVERY,  -WORLD PETROLEUM CONGRESS,
PROCs 8THy VOL 4o APPLe SCIe PUBLsy LTD.y
LONDONy ENGLAND, 73=82 (1971)

SCHULZEH.
ADSORPTION EJUILIBRIA OF HELIUM, HYDROGEN
AND NEON ON SOLIO CARBON DIOXICE.
TECHNISCHE UNIV., BERLIN, GERMANY, PH.D.
THESIS, 72PP (1971)

SHIGEHARAs Y. OQZAKI,Ae
GAS=CHROMATOGRAPHIC DETERMINATION OF
REVERSIBLE ADSORPTION OF HYDROGEN. XIv
REVERSIBLE ADSORPTION OF HYDROGEN OVER
SOME METAL OXIDES. BULL. CHEM. SCC. JAP.
VOL 45, NO. 2, 634-5 (1972)

44

12~~-SEPARATION, SORPTION, PURIFICATION
(CONT.)

SHIGEHARA,Y. OZAKI,A.
GAS CHROMATOGRAPHIGC DETERMINATION OF
REVERSIBLE ADSORPTION QF HYDROGEN ON
CHROMIA. NIPPON KAGAKU ZASSHI voL 92,
NO. &4, 297-301 (137.)

SHINAGAWA,M. NEZUsH.
ELECTROLYTIC PROCESS OF PREPARING PURE
HYDROGEN. U. S. PATENT REISSUE NO.
28,083 (JUL 1974)

SMITHyCeSe MCLEODsHW.J.
HYDROGEN MANUFACTURE  USING CENTRIFUGAL
COMPRESSORS. Us S. PATENT NO. 3,801,708
(APR 1974)

SOLID ELECTROLYTES OFFER ROUTE TO
HYDROGEN. CHEM. ENG. NEWS vOL Si, NO.
35, 15 (AUG 1973)

SOLYAKOVsVeKe BUGROV4V.P.
POSSIBILITY OF USING NONNOBLE METALS AS
MEMBRANES FOR DIFFUSION SEPARATION OF
HYDROGEN FROM GAS MIXTURES.  TR. MOSK.
ENERG. INST. NO. 83, 167-76 (1971)

SPACILyH.S,
HYDROGEN PRODUCTION BY DISSOCIATION OF
STEAM WITH LIQUID TIN. U. S. PATENT 'NO.
3,821,362 (JUN:1974)

TANZsH. N
LOW TEMPERATURE PROCESSES FOR PURIFYING
HYDROGEN AND CARBON MONOXIDE FEEDSTOCKS
FOR INDUSTRIAL CHEMICAL.PROOUCTS.
PROGRESS IN REFRIGERATION SCIENCE AND
TECHNOLOGY VOL 1y PROC. XIIT
INTERNATIONAL CONGRESS OF REFRIGERATION,
WASHINGTON, D. Ces 1971. AVI PUBLISHING
CO.s INC., WESTPORT, GONN., PP=619-25
(1973), :

TEISSONEYyJ.P.. SCHLINGER,W.G.
SEPARATING CARBON OIOXIDE AND HYDROGEN.
BRITISH PATENT :NO. 1311249, 8PP . (MAR
1973) :

TITTERINGTONyWoAy FICKETT,AP
ELECTROLYTIC HYDROGEN*FUEL PRODUCTION
WITH 'SOLIOD. POLYMER ELECTROLYTE.
TECHNOLOGY. INTERSOCIETY ENERGY
CONVERSION ENGINEERING: CONF.4y PROC. 8TH,
PENNSYLVANIA UNIV., PHILADELPHIA, AUG
13-17y 1973. AMERICAN INSTITUTE OF
AERONAUTICS AND ASTRONAUTICS, NEW YORKy
S74=9 (1973) i

TODEREANU4C. DIMITRIUyI. FILIPy4R,
ICHIM,O.
IMPROVED ‘PURIFICATION OF ELECTROLYTIC
HYDROGEN FROM SODIUM HYDROXIDE. ‘ROMANIAN
PATENT NO. 54,891, 2PP (SEP 1972)

TOELLE, V.
ADSORPTION EQUILIBRIA OF HYDROGEN ON
GONDENSED METHANEs ETHANE AND PROPANE,
TECHNISCHE UNIV., BERLIN, WEST GERMANY,
PHeD« THESIS, 86PP (1971)




12---SEPARATION, SORPTION, PURIFICATION
(CONT.)

TOLMACHEV AeM. ZOTOVAs TV,
KINETICS OF THE SORPTION OF GASES AND
VAPOURS BY ZEOLITES. III. LOW TEMPERATURE
SORPTION OF HYDROGENs NITROGENs OXYGEN,
AND ARGON ON DIFFERENT CATIONIC FORMS OF
ZEOLITES OF TYPES A AND X. RUSS. Js
PHYS. CHEM. VOL 464 NO. 5, 7213 (MAY
1972) TRANSL. OF ZH. FIZ. KHIM. VOL 46,
N0+ 5 (1972)

VAGINsE.V. OYKHNOsN.M. SALTYKOVA,V.A.
LVOVA,A.P.
ADSORPTION OF INERT AND ACGCOMPANYING
GASES ON INDUSTRIAL AOSORBENTS. TR,
VSES. NAUCH.-ISSLED. INST. KRIOG.
MASHINOSTR. NO. 13, 225-64 (1971)

VAN CAUWELAERTyFoeHe HALLsKoW.
STUDIES OF THE HYDROGEN HELD BY SOLIDS.
XXeo THE CHROMATOGRAPHIC SEPARATION OF THE
ISOTOPIC AND ALLOTROPIC HYDROGENS ON
ALUMINA AND FLUORIDED ALUMINA. J.
COLLOID INTERFACE SCI. VOL 38,4 NC. 1,
138-51 (JAN 1972)

VOELTER,J. PROCOP,sM.
ADSORPTION OF HYDROGEN ON NICKEL FILMS.
I. ADSORBED QUANTITY AND DESORPTION
SPECTRA. Z. PHYS. CHEM. (LEIPZIG) VOL
249, NO. 5-6, 344-52 (1972)

WATANABE,Ke HANASAKA,T. VYAMASHINA,T.
PRECISE MEASUREMENT OF ADSORPTION OF
ACTIVE GASES AT VERY LOW PRESSURES BY A
SENSITIVE PIRANI GAUGE. Jo CATAL. VOL
264 NOe 3, 484-7 (SEP '1972)

WATANABE,Ke - KONELOW,T. SOMA,M. ET AL
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3 NASA=-CR-~72605, CONTRACT NO. NAS3-12025, PRESS, INC., NEW YORK, PAPER B-12 (1967)
{ 200PP.. (APR 1971) : .
3 . [N JONKEyReJo
DESAIsReRs  DOHNyG 4D . INSULATION SYSTEMS FOR CRYOGENIC: STAGES.
g STRUCTURAL. LIGHT=-WEIGHT PANEL OF HIGH REV. SCI. TECH. CECLES/CERS VOL .34 NOs 1,
STRENGTH, HAVING THERMAL INSULATION 17-48 (1971)
PROPERTIES AND ENCLOSURES FORMED THEREBY. .
Us Se PATENT-NOs. 3,773,604 (NOV: 1973) KAGANERsM.G o
. : THERMAL INSULATION IN-CRYOGENIC
FREDRICKSONyGe KRAUSEyDe KLEVATT,P.L.s ENGINEERING. TEPLOVAYA IZOLYATSIYA V
NAVICKAS yJe ) TEKHNIKE NIZKIKH TEMPERATURE, IZDATELSTVO
RECENT DEVELOPMENTS IN HIGH PERFORMANCE MASHINOSTROENIE, MOSKVA (1966). TRANSL.
INSULATION PURGE SYSTEMS FOR SHUTTLE B8Y ISRAEL PROGRAM FOR SCIENTIFIC
APPLICATION. - SPACE TRANSPORTATICN SYSTEM TRANSLATIONS, JERUSALEM (1969)
PROPULSION TECHNOLOGY CONF., VOL IV.
CRYOGENS. NATIONAL AERONAUTICS AND SPACE KELLERyCeH.
| ADMINISTRATION, HUNTSVILLE, ALA., GEORGE FIBERGLASS SUPPORTS FOR CRYOGENIC TANKS.
: Ce« MARSHALL SPACE FLIGHT CENTER, 1379-41 NATIONAL AERONAUTICS AND SPACE
(APR 6-7 1971) ADMINISTRATION, CLEVELANDO, OHIO, LEWIS
RESEARCH CENTER, REPT. NO. NASA

Bl CR-120937. LOCKHEED MISSILES AND SPACE

CO.y SUNNYVALE, CALIF. REPT. NO. )
LMSC-0281476. CONTRACT NO, NAS 3-12037 b
285PP (OCT 1972) :
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LEMONS.C.Rs SALMASSY,0.K,
DEVELOPMENT OF ADVANGED MATERIALS
COMPOSITES FOR USE AS INSULATION FOR LH2
TANKS. FINAL REPT. MAY 1972-APR 1973.
MCDONNELL-DOUGLAS ASTRONAUTICS CO.,
HUNTINGTON BEACH, CALIF., RESEARCH AND
ENGINEERING OEPT.s REPT. NO., MDC-G4492.
NATIONAL AERONAUTICS AND SPACE
ADMINISTRATION REPT. NO. NASA-CR-124388,
CONTRACT NO. NAS8-25973, 101PP (APR 1973)

LEMONS,CeRe WATTS,C.Re SALMASSY,0.K.
DEVELOPMENT OF ADVANCED MATERIALS FOR USE
AS INSULATIONS FOR LH2 TANKS. MC
DONNELL~DOUGLAS ASTRONAUTICS CO.,
HUNTINGTON BEACH, CALIF., SUMMARY REPT,
NO. MDC-G3677, JUL 1971-APR 1972z,
NATIONAL AERONAUTICS AND SPACE
ADMINISTRATION REPT., NO. NASA-CR-123928,
CONTRACT NO., NAS8-25973, 176PP (JUN 1972)

LESTERsJeMe HICKMANyW.H.
ZERO/GRAVITY THERMAL PERFORMANCE OF THE
APOLLO CRYOGENIC GAS STORAGE SYSTEM.
PAPER PRESENTED AT CRYOGENIC ENGINEERING
CONFERENCE, BOULDER, COLO., JUN 17-19,
1970. ALSO PUBLISHED IN ADVANCES IN
CRYOGENIC ENGINEERING VOL 17. PLENUM
PRESS, NEW YORK, 156-9 (1972)

MCGREWsJola -
CELLULAR INSULATION FOR USE WITH LOW
TEMPERATURE LIQUIDS. U, S. PATENT NO.
3,755,056 (AUG 1973)

MIKHALCHENKO,R.Se  GERZHIN,A.G.
ARKHIPOV,V.T. ET AL )
HEAT TRANSPORT BY RESIDUAL GASES IN
MULTILAYER VACUUM INSULATION. J. ENG.
PHYS. (USSR) VOL 14, NO. 1, 80=4 (JAN
1968) TRANSL. OF INZH. FIZe. ZH. VOL 14,
NO. 1, 148-55 (JAN 1968)

MULLERyFoeJe KLEVATT,Pol. :
THERMAL PERFORMANCE CHARACTERISTICS OF A
COMBINED EXTERNAL INSULATION SYSTEM UNDER
SIMULATED SPACE VEHICLE OPERATING
CONDITIONS. CRYOGENIC ENGINEERING CONF.,
GEORGIA INST. OF TECH.s ATLANTA,
PAPER=-R=-2, 2u4PP (AUG 1973)

PENNOCKyA.P.
ANOMALIES IN FOAM CONDUCTIVITY.
LOCKHEED-GEORGIA CO.y MARIETTA, REPT. NO.
ER~6366, 36PP (AUG 1963)

YATESsG.Bse TATRO,R.E.
PPO FOAM INTERNAL INSULATION. SPACE
TRANSPORTATION SYSTEM PROPULSION
TECHNOLOGY CONF., VOL IV. CRYOGENS.
NATIONAL AERONAUTICS AND SPACE
ADMINISTRATION, HUNTSVILLE, ALA., GEORGE
C. MARSHALL SPACE FLIGHT CENTER, 1439-52
(APR 6-7 1971)
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AEROSPACE CORP,
ORBITING PROPELLANT DEPOY SAFETY. VOLUME
2y TECHNICAL DISCUSSION. NATIONAL
AERONAUTICS AND SPACE AOMINISTRATION
FINAL REPT. NO. NASA-CR-123384, CONTRACT
NO. NASW-2129, 70PP (SEP 1971)

ARNETT,R.H. VOTH,R,.O0.
A COMPUTER PROGRAM FOR THE CALCULATICN OF
THERMAL STRATIFICATION AND
SELF-PRESSURIZATION IN A LIQUID HYDROGEN
TANK. NATIONAL AERONAUTICS AND SFACE
ADMINISTRATION, CLEVELAND, OQHIO. LEWIS
RESEARCH CENTER, CONTR. REPT. NO. NASA
CR-2026, 131PP (MAY 1972)

AYDELOTTyJ.Cs SPUCKLER,C.M,
VENTING OF LIQUID HYDROGEN TANKAGE,
NATIONAL AERONAUTICS AND SPACE
ADMINISTRATION, CLEVELAND, OHIO. LEWIS
RESEARCH CENTER, TECH. NOTE NO. D-5263
36PP (JUN 1969)

BARTON,JoEse PATTERSONyHoW.
THE ANALYSIS OF THE TRANSIENT PRESSURE
RESPONSE OF THE SHUTTLE EPS-ECS CRYOGENIC
TANKS WITH EXTERNAL PRESSURIZATION
SYSTEMS,. BOEING CO., HOUSTON, TEX.,
REPT. NO. D2-118463. NATIONAL AERONAUTICS
AND SPACE AOMINISTRATION REPT. NO.
NASA-CR-133962, CONTRACT NO. NAS9-12977,
48PP. (JUN 1973)

BOURGAREL M. CLEMENT,R. SEGEL,M.
A CRYOGENIC PROPELLANT TANK
PRESSURISATION ANALYSIS. PROCEEDINGS OF
THE INTERNATIONAL CRYOGENIC ENGINEERING
CONFERENCE, 2ND, BRIGHTON, ENGLAND (MAY
7-10, 1968) ILIFFE SCIENCE AND
}ECHNOLOGY PUBLICATIONS, LTD., SURREY,
ENGLAND, 89-101 (13968)

BRADSHAWyR.De KNEISELyKaMa BLATT,NM.H,
ET AL
THERMODYNAMIC STUDIES OF CRYOGENIC
PROPELLANT MANAGEMENT. GENERAL
DYNAMICS/CONVAIRy SAN DIEGO, CALIF.,
REPT. NO. GDC-ERR~ AN~1144, 182 PP (DEC
1967)

CAOYsE.Ce KENDLE,D.HW.
VEHICLE~SCALE INVESTIGATION OF A FLUORINE
JET=-PUMP LIQUID HYDROGEN TANK
PRESSURIZATION SYSTEM, AMERICAN INST, OF
AERONAUTICS/SOCIETY FOR AUTOMOTIVE
ENGINEERS 8TH PROPULSION JOINT SPECIALIST
CONF., NEW ORLEANS, LA. (NOV 29-DEC 1,
1972) PAPER NO. 72-1133, 9 PP

CADY,E.Ce KENDLE,D.HW.
VEHICLE SCALE INVESTIGATION OF A FLUORINE
JET-PUMP LIQUID HYDROGEN PRESSURIZATION
SYSTEM. J. SPACECR. ROCKETS VOL 10, NO.
11, 735-40 (NOV 1973)
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CAINEsG,H. PRADHAN,A.V.
PUMPS OR FANS FOR DESTRATIFICATION OF
HYDROGEN LIQUID AND GAS. ADVANCES 1IN
CRYOGENIC ENGINEERING vOL 13 (PROC. 1967
CRYOGENIC ENG. CONF.) PLENUM PRESS, INC.,
NEW YORK, PAPER M=4, 728-38 (1968)

CLARK J.A.
A REVIEW OF PRESSURIZATION,
STRATIFICATION AND INTERFACIAL PHENOMENA.
INTERNATIONAL ADVANCES IN CRYOGENIC
ENGINEERING vOL 10, 259-283 (PROC. 1964
CRYOGENIC ENG. CONFey PT. 25 SECT. M-U)
PLENUM PRESS NEW YORK (1965) PAPER S-1

EDESKUTY,Fode -BARTLITyJeR. TREGO,A.L.
PRESSURANT GAS USAGE. IN A LARGE, HIGH
PRESSURE, LIQUID HYDROGEN DEWAR,.
PROGRESS -IN REFRIGERATION SCIENCE AND
TECHNOLOGY VvOL 1, PROC. XIII
INTERNATIONAL CONGRESS OF REFRIGERATION,
WASHINGTON, Do Cey 1971, AVI PUELISHING
CO.y INC.y WESTPORT, CONN., PP-553-8
(1973)

EPSTEIN,Me ANDERSON4R.E.
AN EQUATION FOR THE PREDICTION OF
<CRYOGENIC PRESSURANT REQUIREMENTS FOR
AXISYMMETRIC PROPELLANT TANKS< ~ADVANCES
IN CRYOGENIC ENGINEERING vOL 13 (PROC.
1967 CRYOGENIC ENG. CONF,) -PLENUM PRESS,
INCas No Yoy PAPER D-4, 207-14 (1968)

EPSTEINsM. GEORGIUSsHesKs -ANDERSON,sR. E.
A GENERALIZED: PROPELLANT TANK :
PRESSURIZATION ANALYSIS. INTERNATIONAL
ADVANCES IN CRYOGENIC ENGINEERING VOL 10,
290-302 (PROC. 1964 CRYOGENIC ENGs ‘CONF'y
PLENUM PRESSy : Ne Yoy "PAPER S=3' (1965)

FGRBESyFeSe
SPECIFICATIONS FOR CRYOGENIC PROPELLANTS
AND PRESSURIZING GASES. .CRYOGENS AND
GASES. TESTING METHODS "AND STANDARDS
DEVELOPMENT. AMERICAN SOCIETY FOR.TESTING
AND MATERIALS, PHILADELPHIA, PA.,"
PUBLICATION NO. STP 537, 17-39 .(1973).-

JONKEyReJ
THERMAL BEHAVIOUR AND HEASURENFNT OF
CRYOGENIC LIQUIDS. REV. SCI.~ TECH. .
CECLES/CERS vOL 34 NO. 2, 129-€2 (1971)

MITCHELL+ReCse STARKyJeA. WHITE,R.Cs
ZERO=G HYDROGEN TANK VENTING SYSTEMS,
CRYOGENIC ENGINEERING CONF. 12TH)
BOULDER, COLO. (JUN 13-15, ‘'1966) PAPER
NO. B-2, 9 PP .

MORGAN,SeKe BRADYyH.F,
ELIMINATION OF THE GEYSERING EFFECT IN
MISSILES. ADVANCES IN CRYOGENIC -
ENGINEERING vOL 7, 206-13 (1362) PROC. OF
1961 CRYOGENIC ENG. CONF., PLENUM PRESS
INC.» NEW YORK, PAPER F-3 (1962)
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POPE+D.H.
EXPULSION BLADDERS FOR CRYOGENIC LIQUIDS.
ADVANCES IN CRYOGENIC ENGINEERING VOL 10,
382-392 (PROC 1964 CRYOGENIC ENG. CONF.,
PT. 1, SECT. A-L) PLENUM PRESS, INC., NEW
YORK, PAPER J=-2 (1965)

SCHMIOT,ALF.
AN EXPERIMENTAL INVESTIGATION OF LIQUID
HYDROGEN COOLING BY HELIUM GAS INJECTION.
ADVANCES IN CRYOGENIC ENG. vOL 8, 521-8,
PROC. CRYOGENIC ENG. CONF., LOS ANGELES,
CALIF. (AUG 14-16, 1962)
SCHMIDT,A.F. PURCELLyJ.R. HILSONsWsA.
SMITHsR. V.
AN EXPERIMENTAL STUDY CONCERNING THE
PRESSURIZATION AND STRATIFICATION OF
LIQUID HYDROGEN. ADVANCES IN CRYCGENIC
ENGINEERING VOL 5, 487-97 (1960) PROC.
1959 CRY. ENG. CONF. PAPER J-6, PLENUM
PRESSy INCes No Y. (1960)

17---PUMPS, VALVESy BEARINGS
AND SEALS

ACCINELLIyJeBe KOCHyDeoAe REUTER,F.
DESIGN AND DEVELOPMENT OF LH2 COOLED
ROLLING ELEMENT RAOIAL BEARINGS FOR THE
NERVA ENGINE TURBOPUMP, VOLUME 3 - PHASE
2 - TESTS 'ON BUILD~UPS 16, 17, AND 18 AT
NRDSs JACKASS FLATS, NEVADA, DEC. 1971 -
MAR. 1972+ ' AEROJET NUCLEAR SYSTEMS COes
AZUSA, CALIF., REPT. NATIONAL AERONAUTICS
AND SPACE ADMINISTRATION REPT. NO.
NASA=CR=-132229, 328PP (MAY 1972)

BEARD9Cs+Sa
CRYOGENIC VALVES..«A SURVEY. CRYOGEN.
ENG. NEWS VOL 2, NO. 11, 62-9 (NOV 1967)

BENVENUTIsC.
CRYOSTAT FOR: THE EXPERIMENTAL
OPTIMIZATION OF VERY LOW PRESSURE
CONDENSATION CRYOPUMPING. - EUROPEAN
ORGANIZATION FOR NUCLEAR RESEARCH,

GENEVA, SWITZERLAND, REPT. NO. CERN=72-=3,

12PP (JAN 1972)

BISSELLyW.Rs WONGyGeSs HWINSTEAD,TJHW.
ANALYSIS OF TWO-PHASE FLOW IN LH(2) PUMPS
FOR 0(2)/H(2) ROCKET ENGINES. J.
SPACECR. ROCKETS VOL 7, NO. 6, 707-13
(JUN 1970)

BREWE,D.E. COE,H.H., SCIBBEsH.W.
COOLING.  STUDIES WITH HIGH-SPEED BALL
BEARINGS OPERATING IN COLD HYDROGEN GAS.
ASLE TRANS. VvOL 12, NO. 1, 66-76 (JAN
1969)
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BREWE,D.E. WISANDERyDueWe SCIBBE,HeW.

PERFORMANCE OF 40-MILLIMETER-BORE
BEARINGS WITH LEAD~AND LEAD-ALLOY-PLATED
RETAINERS IN LIQUID HYDROGEN AT 192
MILLION DN, NATIONAL AERONAUTICS AND
SPACE ADMINISTRATION, CLEVELAND, OHIC,
LEWIS RESEARCH CENTER, TEGH. NOTE NO.
NASA-TN-D-6981, 18PP (NOV 1372)

CADY,EsCe KENDLE,DeoWe

VEHICLE SCALE INVESTIGATION OF A FLUORINE
JET-PUMP LIQUID HYDROGEN PRESSURIZATION
SYSTEMe J. SPACECR. ROCKETS vOL 10, NO.
11, 735-40 (NOV 1973)

CAINE,GeH. PRADHAN,A.V.

PUMPS OR FANS FOR DESTRATIFICATION OF
HYDROGEN LIQUIO AND GAS. ADVANCES IN
CRYOGENIC ENGINEERING VOL 13 (PRCC. 1967
CRYOGENIC ENG., CONF.) PLENUM PRESS, INC.,
NEW YORK, PAPER M-4, 728-38 (1968)

CARTERyTeAeyJR.

PUMPS FOR LIQUID HYDROGEN. CRYOGENIC
TECHNOL. VOL 3, NO. 4, 172-5 (JUL-AUG
1967)

COEyHeHs BREWEsD.E. SCIBBEs+H.HW

COOLING REQUIREMENTS OF BALL BEARINGS
LUBRICATED. BY GLASS~-FIBER-FILLED PTFE
RETAINERS IN COLD HYDROGEN. GAS. NATIONAL
AERONAUTICS AND SPACE ADMINISTRATION,
CLEVELANDsy OHIO.. LEWIS RESEARCH CENTER,
TECHs NOTE D-5607, 26PP (FEB 1970)

DANEYsD.Es LUDTKEsP.R. CHELTON,D.B,

SINDT,C.F. .
SLUSH.-HYDROGEN PUMPING CHARAC TERISTICS.
"NATIONAL BUREAU OF STANDARDS, BOULDER,
COLO.y TECH. NOTE 364, 37PP (APR 1968)

DESSAUyPePe - HARRIS,Cel.

PREMIUM QUALITY S5A1-2.5 SN ELI TITANIUM
PRODUCTION. = AEROJET NUCLEAR SYSTEMS CO.,
AZUSA, CALIF., FINAL REPT. NO. : ‘
N8300R~72~103. NATIONAL AERGNATUICS AND
SPACE ADMINISTRATION REPY. NO.

NASA-CR-132227, 439PP (MAY 1972)

FARROWyHoMo

CRYOPUMPING: RES./DEVELOP. VOL 24, NO.
6y 63-6 (JUN 1973)

FISCHER,R.L4
. EVALUATION OF LARGE VALVES FOR LHZ

SERVICE. CRYOGEN. ENG. NEWS, VvOL i, NO.
i, 42-6 (AUG-SEP 1965) '

ET AL

VALVES OF THE DRIVE FOR A MECHANISM THAT
VARIES THE PRESSURE IN THE WORKING CAVITY
OF A 100~CM HYDROGEN BUBBLE CHAMRER AT
THE JOINT INSTITUTE OF NUCLEAR RESEARCH.
INSTRUM. EXP. TECH. (USSR) VOL 15, NO. by
PT. 2, 1268~3 (JUL-AUG 1972%#. TRANSL. OF
PRIB. TEKH. EKSPe NOo &, 248 (JUL-AUG
1972)
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GLOVERyWeJs ROTH,P.K.
HYDROGEN, CARBON MONOXIDE SUPPLIED
RELIABLY, EFFICIENTLY BY PIPELINE.
PIPELINE GAS J. VOL 201, NO. 2, 46-50,53
(FEB 1974)

HANAU,H, .
CRYOGENIC BEARINGS. MACH. DES, VOL 36,
N0« 13, 122-8 (JUN 1964)

HORDsJe ANDERSONsL.Me HALLyWaJo
CAVITATION IN LIQUID CRYOGENS, I -
VENTURI. NATIONAL AERONAUTICS AND SPACE
ADMINISTRATION, CLEVELAND, OHIO. LEWIS
RESEARCH CENTER, CONTR. REPT. NO. NASA
CR-2054, 88PP (MAY 1972)

HORD,J.
CAVITATION IN LIQUID CRYOGENS. II -
HYDROFOIL. NATIONAL AERONAUTICS AND
SPACE ADMINISTRATION, WASHINGTON D.Coy
CONTRACT REPT. 21564 162PP (DEC 1972)

HORDyJ.
CAVITATION IN LIQUID CRYOGENS, III -
OGIVES. NATIONAL AERONAUTICS AND SPACE
ADMINISTRATION, WASHINGTON, D C.,, CONTR.
REPT. NO. 2242, 244 PP (MAY 1973)

IVESsRP. ’
CRYOGENIC CONTROL VALVES FOR INDUSTRIAL
PROCESSES. CRYOGEN. ENG. NEWS vOL 3,
NO. 8y 38-41 (AUG 1968)

KIMURA,L.A.
CHILLDOWN STUDY ‘OF THE SINGLE STAGE
INDUCER. TEST RIG. AEROJET NUCLEAR
SYSTEMS CO.s AZUSA, CALIF., REPT,
NATIONAL AERONAUTICS AND SPACE
ADMINISTRATION, REPT. NO. NASA-CR-132212,
9PP (JUN 1972)

MARKyJ oW
LIQUID HY.DROGEN PUMPING FOR HYDROGEN
TARGET. CRYOGENIC ENGINEERING CONF.,
GEORGIA INST. OF :TECH.y ATLANTA,
PAPER=L=7, 12PP (AUG 1973)

MILLER,C.D. :
LH2 ANO LO02 TURBOPUMP ‘ASSEMBLIES PROGRAM
TEST PLAN AND FACILITIES REVIEW -
MILESTONE REPORT. ROCKETDYNE, CANOGA
PARKy CALIF., REPT, NO. ASR=72-195,
NATIONAL AERONAUTICS AND SPACE .
ADMINISTRATION REPT. NO. NASA~CR~124194,
CONTRACT NO. NAS8-2779%4, 19PP {AUG 1972)

MURAKAMI,Y.
HYOROGEN. PUMPING BY A NEW CATALYTIC PUMP.
J. VAC. SCI. TECHNOL. VOL 10, NO, 2,
359~67 (MAR=-APR 1973)
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PRADHAN,A V.
DESIGN AND DEVELOPMENT OF CRYOGENIC
PUMPS., PROCEEDINGS OF THE SECONO
INTERNATIONAL CRYOGENIC ENGINEERING
CONFERENCE, BRIGHTON, ENGLAND, MAY 7-10,
1968, ILIFFE SCIENCE AND TECHNOLOGY
PUBLICATIONS, LTO., GUILDFORD, ENGLAND
112-6 (1968)

REMPE W H.sJR.
RESEARCH AND DEVELOPMENT OF MATERIALS FOR
USE AS LUBRICANTS IN A LIQUID HYDROGEN
ENVIRONMENT. -ASLE TRANS. VOL 9, NO. 3,
213-21 (1966)

ROBBINSyR«Fs LUDTKE4PaRe
REVIEW OF STATIC SEALS FOR CRYOGENIC
SYSTEMS. J. SPACECR. ROCKETS VvOL 1,
NO. 3y 253-59 (MAY-JUN 1364)

ROYAL-AMRI, TYPE 206 BUTTERFLY VALVES FOR
CRYOGENICS, PETROCHEMISTRY AND CORROSIVE
FLUIDS. ENERG. FLUIDE LUBRIFICAT, VOL
10, NO. 40, 39-40, 45-6 (1971)

SCIBBEyHeHs
BEARINGS AND SEALS FOR CRYOGENIC FLUIDS.
NATIONAL AERONAUTICS AND SPACE
ADMINISTRATION, CLEVELAND, OHIO. LEWIS
RESEARCH CENTER, TECH. MEMO. X=-52415
(1968) 39 PP PRESENTED AT THE SAE FUELS
AND 'LUBRICANTS MEETING, CLEVELAND, OHIO
(NOV 13, 1967)

SHAREVSKII,B.A. SHVETS,A.D.
CHARACTERISTICS OF HYDROGEN CONDENSATION
PUMPS,. SOV. PHYS. TECH. PHYS. VOL 15,
NO« 3y 453-6 (SEP 1970)  TRANSL. OF ZH.

“TEKHs FIZs VOL &0, NO4 3, 587-91 (MAR
1970) :

STINSONyHePs STRICKLANDyR.J.
EXPERIMENTAL FINDINGS FROM ZERO-TANK NET
POSITIVE SUNCTION HEAD OPERATION OF THE
J=2 HYDROGEN PUMP, NATIONAL AERONAUTICS
AND SPACE ADMINISTRATIONy HUNTSVILLE,
ALA. MARSHALL SPACE FLIGHT CENTER, REPT,
NO. NAS-TN-0-6824, 36PP. (AUG 1972)"

TRW SYSTEMS GROUP, REDONDO. BEACH,. CALIF,
ADVANCED ‘SPACECRAFT VALVE TECHNOLOGY
COMPILATION. VOLUME 1. MECHANICAL
CONTROLS. NATIONAL AERONAUTICS AND SPACE
ADMINISTRATION, REPT. NO. NASA-CR-112789,
TRW=-12411-6012-R000~-VOL 1 (JUL 1970)

URASEK,DeCse MENGyP+Re CONNELLY,R.Es
INVESTIGATION OF TWO-PHASE HYDROGEN FLOW
IN PUMP INLET LINE. NATIONAL AERONAUTICS
AND SPACE AOMINISTRATION, CLEVELAND,
OHIO. LEWIS RESEARCH CENTER, TECH. MEMO
NASA-TN-D=5258, 17PP (JUL 19369)

VILLARD,J.C.
GAS BEARING CRYOGENIC EXPANSION TURBINES.
CRYOGENIC ENGINEERING CONF.y GEORGIA
INST, OF TECH., ATLANTA, PAPER-L-5, 16PP
(AUG 1373)
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WISANDERyDeWe JOHNSONsReles
FRICTION AND WEAR OF NINE SELECTED
POLYMERS WITH VARIOUS FILLERS IN LIQuID .
HYDROGEN. ~ NATIONAL AERONAUTICS AND SPACE
ADMINISTRATION, CLEVELAND, OHIO. LEWIS
RESEARCH CENTER, TECH. NOTE D0-5073, 2ppp
(MAR 1969) :

WISANDERsD«We LUOWIGyL.P. JOHNSON,R.L,
FRICTION AND WEAR IN CRYOGENIC LIQUIDS
FOR COMPOSITES OF PHENOLIC AND OF
POLYTETRAFLUOROETHYLENE OF VARIOUS
PARTICLE SIZES AND CON- CENTRATIONS,
NATIONAL AERONAUTICS AND SPACE
ADMINISTRATION, CLEVELAND, OHIO. LEWIS
RESEARCH CENTER, TEGCH. NOTE D-4565, 15PpP
(MAY 1968)

WONGy»GoSe
LIQUID HYDROGEN TURBOPUMP RAPID START
PROGRAM MONTHLY PROGRESS REPORT.
ROCKETDYNE, CANOGA. PARK, CALIF., REPT,
NO. ASR=-73-172. NATIONAL AERONAUTICS AND
SPACE ADMINISTRATION REPT. NO.
NASA-CR-124262, CONTRACT NO. NAS8-27608,
20PP (MAY 1973)

18~--DENSITY, FLOW, LIQUID LEVEL AND
OTHER INSTRUMENTATION

ASEEV,I.V. 'BONDERENKO4A«Ge
TROITSKII4N.S. :
A THIN=FILM SENSING ELEMENT FOR RECORDING
EXPLOSIVE GASES AND VAPORS. MEAS. TECH.
(USSR) VOL 164 NO. 9, 1377~8 (SEP 1973)
TRANSL. OF IZMER. TEKHs NO. 9y 63-4 (SEP
1973)° :

DANILOVyN<De

]
i

BALEKy Ve '
APPLICATION OF RADIOACTIVE INERT GASES
FOR THE ANALYSIS OF GASES, LIQUIDS AND
SOLIDS.  ANAL. CHEM. VOL 42, NO. 9,
16A-31A (1970)

CRYDGENIC LIQUID SAMPLING AND SAFETY.
CRYOGENICS vOL 13, NO. 10, 600-2 (OCT
1973)

BESKEyH.Eo. ~HOLZBRECHER,H.
A CRYOPUMPED ION=-SO0MBAROMENT ION SOURCE
FOR THE TRACE ANALYSIS OF SOLIDS. INT.
Jo MASS SPECTROMe ION PHYS. VOL 74 NO. 2y
111-20 (AUG 1971) :

BORZUNOVsYUeT. GOLOVANOV,L.B.
MAZARSKIIsVeles TSVINEV,A.P.
PRECISION APPARATUS WITH LIQUID HYDROGEN
TARGET. ' JOINT INST. FOR NUCLEAR
RESEARCH, DUBNA, USSR, LAB. OF HIGH
ENERGY, REPT. NO. JINR-P8-5212, 17PP
(1970)
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BUPP,F.E.
DEVELOPMENT OF A ZERO-G GAUGING SYSTEM.
TRW SYSTEMS, REDONDO BEACHy CALIF., AIR
FORCE ROCKET PROPULSION LAB., EDWARDS
AFBy, CALIF. REPT. NO. AFRPL~-TR-72-36,
CONTRACT NO. FO4L611-71-C-0010, 79PP (MAR
1972)

BURGESON,D.A.
RESULTS OF FLOWMETER CALIBRATION IN
LIQUID HYDROGEN. ADVANCES IN CRYOGENIC
ENGINEERING vOL 5, 307 (PROC. 1959
CRYOGENIC ENG. CONFa) PLENUM PRESS, INC.,
NEW YORK, PAPER F=5 (1960)

BURGESON, D.A.
RICHARDSyRe Jo
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LIQUIDS. BRITISH PATENT NO. 1,232,576
(MAY 1971)

HUANGyDoH.
COMPOSITE HWALL FOR A REGENERATIVELY
COOLED THRUST CHAMBER OF A LIQUID .
/ PROPELLANT ROCKET ENGINE. U+ Se. PATENT
5 NO. 34780,533 (DEC 1973)

INTERRANTE LeVe HWENTORF,ReHo'yJRe
CLOSED CYCLE THERMOCHEMICAL PROOUCTION.OF
HYDROGEN AND OXYGEN. U. S. PATENT NO.
348214358 (JUN 1974)

KELLEY Ca'Se THORN,F.H.
SEPARATION OF GASES. U. S. PATENT NO.
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UsSeSeRe PATENT NO. 366,398 (JAN 1973)

SHINAGAWA M. NEZUyH.
ELECTROLYTIC PROCESS OF PREPARING PURE
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